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about 150 feet southeast of the tunnel, having there a 
height of 50 or 60 feet above the tunnel floor. Thence 
the rock outcrop gradually rises southeastward as a. 
spur ridge, attaining within the distance of an eighth 
of a mile a height of fully 125 feet above the floor of 
the tunnel, or about 150 feet above the ordinary level 
of the Missouri River; and the overlying loess rises on
ward to a height of 200 feet, or more, above the river, 
within another eighth of a mile, reaching there the 
general level of the top of the river bluffs and adjoin, 
ing uplands. 

According to the surveys of the Missouri River Com· 
mission, the extreme low and high stages of the river 
here during the period from 1873 to 1885 were respec
tively 735 and 760 feet above the sea level, the vertical 
range being 25 feet. The extreme high water was in 
1881, being the highest within the thirty-five years 
since Mr. Concannon settled here; but "it was exceeded, 
probably six or seven feet, by the high water of 1844, 
of which a record was l'llade at Kansas City. The 
skeleton was at a height of 11 to 12 feet above the high 
water -of 1881, or 772 feet, nearly, above the sea; and 
the house is about 3 feet higher, with the limestone 
outcrop extending from near it to about 900 feet above 

, the sea, while the higher crests of the loess near by 
are at 950 feet, estimated approximately. 

The coarse debris in the lower part of the tunnel con
tained, so far as we could observe, no glacial drift peb· 
bles or stones of foreign origin, though they are fre· 
quent in the thin glacial drift which overlies the rock 
surfaces near. Many of these drift stones and bowlders 
are of the red Sioux quartzite, which overcrops 300 to 
350 miles northward, in southwestern Minnesota, the 
northwest corner of Iowa; and the southeast part of 
South Dakota. It occurs in this Kansas drift mostly 
in small fragments, but often one to two feet in diame
ter, and occasionally' even measuring five feet, or more, 
and weighing several tons. The southern boundary 
of the glacial drift, marking the limit of the continen· 
tal ice:sheet in its extreme extension during the Kansan 
stage of the GlaCial period, is at a line passing from 
east to west, as l!l�lWed by _,Ghafiiberlin and McGee, 
about 12 or 15 -rhiles south of the Kansas (commonly 
called the Kaw) River, and 25 to 30 miles south of Lan
sing. 

Above the debris, which exhibits no marks of water 
assorting and deposition, the section, very clearly seen 
on each side and at the end of the tunnel, consists for 
its upper two-thirds of the very fine siliceous and cal· 
careous yellowish gray silt called loess, containing no 
rock fragments nor layers of gravel and sand, except
ing a thin layer of fine gravel, with limestone and shale 
pebbles up to a half inch in diameter, which was noted 
by Mr. Butts near the roof of the tunnel, having a 
thickness of about four inches and an observed extent 
of some 30 feet. Soon after the skeleton was em bedded 
in the stony debris, or lay exposed on its surface, the 
geologic conditions that appear to have long prevailed 
were somewhat suddenly changed, and there ensued a 
more rapid deposition of the very fine waterlaid loess, 
deeply enveloping the bones before they had time to 
be generally removed by decay under the influences of 
the weather and infiltrating air and water. From the 
horizon of the skeleton, the loess extends up to the sur· 
face, a vertical thickness of 20 feet, and continues in 
a gently rising slope to a slight terrace on which Mr. 
ConcanilOn's house stands. With similar irregularly 
eroded slopes, the loess continues upward to the gen
eral elevation of about 200 feet above the river within 
a distance of a fourth of a mile to a half mile, south
ward and westward, attaining there a general level 
which was probably the surface of the river's flood 
plain at the maximum stage of the loess deposition. 
This plain appears to have been built up by gradual 
deposition from the broad river floods during many 
years and centuries, and to have stretched then over 
the present valley and bottom land. of the Missouri, in 
this vicinity two to four miles wide, from which area 
it has been since removed by the river erosion. The 
great valley, as to its inclosing rock outcrops, is of 
preglacial age; it was not much changed by glacial 
erosion and deposition of the bowlder drift; but it was 
deeply filled by the loess, in which the valley was after
ward re-excavated. 

Prof. Williston noted a distinct darker layer of the 
loess, mostly about two inches thick but in part merely 
a threadlike line, traceable continuously through all 
the 72 feet of the west wall of the tunnel, running 
about 3 to 4 feet above the limestone floor, and one 
foot or a little more above the base of the loess. Pegs 
driv'en by our party at the line of this stratum along 
all its extent were seen to be in a straight plane, which 
by a hand level was found to have a descent of 7 or 8 
inches from south to north in this distance. Other 
lines of almost horizontal stratification exist, but are 
lees observable, throughout the loess, which is thus 
clearly shown to be an aqueous deposit. Several small 
gastropod shells were found in it by members of our 
party, but they were too delicate to be preserved for 
determination of their species. Three others, which 
have been carefully preserved by Mr. Butts, are said 
to have been found at the same place with the skeleton. 

The admirable investigation of the physical and 
chemical characters of our loess deposits by Chamber
lin and Salisbury in the paper of their joint author
ship, "The Driftless Area of the Upp\lr Mississippi Val
ley," published in the Sixth Annual Report of the 
United States Geological Survey, 1885, leaves no ground 
for doubt that the loess of the Mississippi and Missouri 
valleys was derived mainly from the North American 
ice-sheet, being a ,deposit of the flooded rivers during 
a stage of abundant ice melting, with considerable re
distribution over the interfluvial upland areas by 
winds. A few years later, in 1891, an equally im
portant work by McGee, "The Pleistocene History of 
Northeastern Iowa," appeared in the Eleventh Annual 
Report of the same survey, presenting most satisfactory 
and conclusive evidence that the chief stage of abun
dant and rapid deposition of the loess was when the 
ice-sheet still covered a large part of Iowa and 
stretched thence very far northward, but after it had 
relinquished the outer area of its drift, which extends 
south to central Mis'souri and northeastern Kansas, 
In 1894 a chronological classification of the series of 
our North American drift formations was published 
by Chamberlin in chapters which he contributed to 
the revised third edition of Prof. James Geikie's "Great 

Ice Age." Within the next four years this very usel'ul 
classification, employing geographic nomenclature, was 
extended, and in pa.rt corrected, by Calvin, Bain, 
and others, of the Iowa Geological Survey; Leverett, 
of the United States Geological �rvey; and the 
late Dr. George M. Dawson and his associates in 
the Geological Survey of Canada. It may also 
be added that the labors of Todd in Missouri 
and South Dakota, Winchell in Minnesota, and 
the present writer in Minnesota, North Dakota, and 
Manitoba, have likewise contributed toward our pres
ent systematic view of the sequence of events during 
the Ice age in this region, which must be brought be
fore the reader to indicate the antiquity of the Lan
sing fossil man. 

High epeirogenic elevation of the areas which be, 
came glaciated, both in America and Europe, to alti
tudes at least 1,000 to 4,000 feet above their present 
heights, as shown by submerged valleys and fjords, ap· 
pears to have been the cause of the snow and ice ac
cumulation of the Glacial period. The North American 
ice-sheet, in its time of general extension, had at least 
one very important interval of reces¢n and read
vance. The preceding time of ice"'�accumulation is 
named the, Albertan stage of the Glacial period, from 
the province of Albert.a, Canada, and the ice-sheet then 
reached to southern Iowa; the interglacial retreat of 
the ice border, uncovering a wide belt as far north
ward, probably, as the south half of Minnesota, is 
called the Aftonian stage, from stratified beds with 
peat deposits covered by later glacial drift at Afton, 
Iowa; and the ensuing maximum advance of the ice
fields, to the outermost limits of the glacial drift in 
Kansas and Missouri, is the Kansan stage. These three 
stages undoubtedly were long; and I am inclined to 
estimate the duration of each as about 25,000 years. 

From the maximum of the Kansan ice extension, 
there was a recession, called the Buchanan stage, from 
the county of this name in Iowa, followed by a re
newed growth of the icefields, named the Iowan stage, 
each of which stages may have occupied 10,000 years. 
At the culmination of the Iowan stage the ice-burdened 
lands on both sides of the Atlantic sank from their 
former elevation to their present heights or mostly 
somewhat lower; and the more depressed areas have 
since been moderately re-elevated. By this subsidence, 
the temperate climate belonging now to the northern 
United States and southern Canada, with mild or warm 
spring and autumn and hot summers, was restored on 
the borders of the ice-sheet. Extensive melting over 
large marginal tracts of the ice followed; and the 
waters of this melting and of rains swept away much 
of the previously englacial and at last superglacial 
drift, depositing it beyond the ice boundaries. To this 
end of the Iowan stage belong the chief deposition of 
the loess and the Lansing man. 

With slight re-elevation of the land and ordinary 
climatic vicissitudes, the mainly waning ice-sheet oc
casionally paused in its retreat, or even sometimes reo 
advanced a little, whereby its bowldery drift became 
heaped at these times along its gradually receding 
boundaries, in belts of hills, knolls, and short ridges, 
called marginal moraines, which especially characterize 
the closing Wisconsi,n stage of the Ice age. Where 
the slope of the land declines northward, lakes were 
temporarily formed by the dam of the departing ice
sheet. One of these glacial lakes, named Lake Agassiz, 
in the basin of the Red River of the North and Lake 
Winnipeg, I have especially studied; and my estimate 
of the ratio of its shore erosion and beach accumula
tion, in comparisLn with those of Lake Michigan and 
others of our Laurentian lakes during the Postglacial 
period, indicates for this vast Lake Agassiz no longer 
duration than one thousand years, the time since the 
Ice age, according to many independent estimates being 
only about 7,000 years. Next comparing the duration 
of Lake Agassiz with the whole time of glacial retreat 
from the Iowan and loess-forming stage, I think that 
their ratio may have been approximately as one to five; 
or, in other words, that the glacial recession from the 
Iowa boundary to the north end of Lake Agassiz may 
have required no more than 5,000 years. With Post
glacial time, we have, therefore, as the antiquity of the 
fossil man at Lansing, probably about 12,000 years; but 
the whole continuance of the Glacial period, from the 
beginning of the Albertan glaciation to the final melt
ing of the ice-sheet in its Canadian central portion, ac
cording to these estimates, was probably about 100,000 
years, ending some 7,000 years ago. 

In a former paper contributed to the American Anti
quarian in the March-April issue last year (vol. xxiii. 
pp. 81-88), I have explained how primitive men eould 
migrate to this continent, coming from northeastern 
Asia and probably also from northwestern Europe, 
during the Glacial period. Even at the maximum of 
glaciation, they might advance along shores of la�d 
narrowly skirting the ice-sheet, like the land marg1Ilo 
and the inland ice of Greenland. Mankind may have 
attained here during'the long course of our continen
tal glaciation: nearly the same stages of culture as in 
their Solutrian and Magdalenian stages of late Gla
cial time in Europe. There man doubtless existed as 
early as the beginning of the ice age, fully 100,000 
years ago, as I showed in a paper, "Primitive Man in 
the Somme Valley," published in the American Geolo
gist for December, 1898; and even then the men of the 
Somme district and other parts of France and southern 
England made very serviceable paleolithic implements. 

The Lansing discovery tells of a Glacial man, 
dolichocephalic, low-browed, and prognathous, having 
nearly the same stature as the average of our people 
to-day. As stated' by Prof. Williston, he was contem· 
porary with the Equus fauna, well represented in the 

-Late Pleistocene deposits of Kansas, which includes 
extinct species of horse, bison, mammoth and ma�to· 
don, megalonyx, moose, camels, llamas, and peccanes. 

It may reasonably be expected that many other 
evidences of the men of the loess-forming stage of the 
Ice age will be found, and will give some knowledge 
or hints of their mode of life. Two such items of testi
mony are already known in Iowa. Prof. F. M. Witter, 
surerintendent of schools at Muscatine, in a paper read 
before the Iowa Academy of Sciences, in 1891, de
scribed "a rather rudely iormed spear point of pinkish 
chert," found in tile loess in that city about 12 feet from 
the surface, and an arrow point in the same loess sec-
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tion, "at least 25 feet below the (mrface." Both were 
discovered in place by Mr. Charles F'reeman, the pro
prIetor of a brickyard. Again, in volume xi, 9f the 
Iowa Geological Survey, published last year, Prof. J. 
A. Udden, reporting on Pottawattamie County, writes: 
"In tunneling the cellars into the loess hills back of 
Conrad Geisse's old brewery, on Upper ,Broadway in the 
same city (Council Bluffs), it is claimed that a grooved 
stone ax was taken out from under thirty feet of loess 
and forty feet from the entrance to the cellar excava
tion. The ax has an adhering incrustation of calcareous 
material on one side,' evidentJ.y deposited by ground 
water. The loess at this place has possibly been dis
turbed by creeping or by rain wash, but its appearance, 
su�ts nothing of the ki�d. It is quite typical loess 
for this region. The ax was discovered by the work
men engaged in excavating the cellar and immediately 
shown to Engineer Robert F. Rain, who superintended 
the work, and who still has possession of it." 

The extinction of the elephants, horses, and many 
other species of the animals that flourished here near 
the southern boundaries of the ice-sheet, may have been 
due to the prowess of the mighty huntsmen who killed 
and ate them, using their skins for clothing and as 

'coverings of their lodges. Their stone-tipped spears 
and lances, even in that early time, many thousand 
years ago, were probably as effective, for the slaughter 
of such large animals, as any weapons in use by the 
Indians when Columbus discovered America,-The Am
erican Antiquarian. 

EFFECT OF MARCONI'S WQRK ON CABLE 
QUOTATIONS. 

THAT the progress made by Mr. Marconi has caused 
some apprehensipn among the interests concerned is 
indicated by the market quotations of the securities 
of the more important cable companies, which are al
most without exception, appreciably below the highest 
points touched last year. The following table from 
the London Economist illustrates the position: 

African direct 4 per cent mort. debs .......... . . 
Anglo-American der. ord... • . ... , ... .... . .. . 
Anglo-American rret. ord ....... . . . . . .. . 

Commercial Cable 4 per cent debs .... ' ' . , .. , 

Direct Spanish ord .. ... . . . ...... , . . . . . . . . 

Direct United States ord . . ........ , . . . ' .. .. . 
Ea.tern ord. stock. . .  . . . . .  . . . . . .  • . .  . . . .. ..... . 
Eastern 4 per cent mort. debs ... ., .,. 
Eastern and South African 4 per cent 
Eastern extension ... .. .... .. ......... , ., . . . . . 
Indo-European. • .  . . . . . . . . . . . . . . . .  .. .  .. .. . .  . .  

West Indian and Panama 5 per cent debs. , . . . . .. 
Western Telegraph 4 per cent debs . . . •• . . • . •• • .  

, I I 1902. price. . a • 

Hi!:he"t' l: Present F 11 

------.--

101 
9% 

9B% 
[l8).jJ 
3).jJ 

10% 
139 
113).2 
101� 

13h� 
42 

103 
102).2 

98 
8� 

91 
94 

3 
10 

1lI).jJ 
lOB).jJ 
100).jJ 

11 
40 
9P).jJ 
98).jJ 

Eminent authorities have questioned the commercial 
value of the Marconi efforts, and it is admitted that 
difficulties which seem to be of a very serious nature 
have still to be overcome. Yet, when confident pre
dictions of failure are put forwr�rd, it is well to re
member the opinions that were expressed when the 
submarine cable had yet to prove itself a success. But 
so far as the investor in cable companies is concerned, 
there seems at present no cause for undue pessimism. 
Mr. Marconi has shown that messages can be sent 
across the Atlantic by his system, but he has yet to 
demonstrate that his system can be worked on a pay
ing commercial basis; indeed, before this can be done 
various difficulties, notably that relating to the tap
ping of messages, must be obviated. The policy: of 
those financially interested in cable companies should 
be one of watchfulness, but not of panic. 

In this connection it may be well to n'ote that Prof. 
Willis L. Moore, chief of the Weather Bureau, while 
on a vis.it to Yale, delivered a lecture on the work of the 
government weather reporting system. He says with 
regard to the use of wireless telegraphy to report the 
weather and to warn vessels of the approach of severe 
storms: "Wireless telegraphy has been used experi
mentally by the Weather Bureau. We found that no 
system yet devised worked with accuracy under vary
ing atmospheric conditions. But wireless telegraphy is 
in the experimentai stage yet. If it ever reaches that 
stage of perfection so that you can send several mes
sages at the same time within the same magnetic field 
it will become very valuable to the meteorological 
service, for then we could flash Qur storm warnings 
from our coast stations out to vessels a long distance 
at sea. I do not think wireless telegraphy will inter
fere with submarine cables, for where permanent and 
rapid communication is needed the cable will be the 
better means. Many government officials, I, think, are 
in favor of government control of wireless telegraph 
interests. Such control would prevent erection of in
terfering stations for one thing." 

Electromotive Force of Ozone.-The decomposition 
of ozone produces heat, which, according to Berthelot, 
amounts to 29,600 gramme-calories per 48' grammes of 
ozone. A. Brand raises the question as to whether this 
considerable energy can be utilized wholly or in part 
for the production of electrical energy. As a matter 
of fact, 'a Grove gas battery can be constructed with 
oxygen and ozone as elements, the current passing from 
the oxygen electrode through the electrolyte to the 
ozone electrode. To determine how much of the energy 
i"s thus transformed it was necessary to find the E.M.F. 
of the cell. But since the E.M.F. of an oxygen electrode 
is not constant, the E.M.F. of an oxygen electrode and 
of an ozone ,elllctrode were separately determined by 
comparison with' a standard mercury electrode consist
ing of mercury covered with mercurous sulphate and 
immersed in normal sulphuric acid. This determina
tion was rendered difficult by the presence of H20 or 
H2S20s or both. Eventually the author found an 
amount of energy of 0.5 joule per coulomb. The total 
work of ozonization amounts to 0.642 joule per coul
omb, so that there is a pretty high electrical efficiency. 
Grafenberg, in a similar investigation, has found 0.56 
for the E. M. F. of the Q:wne cell.-A. Brand, Ann. der 
Physik, No. 10, 1902. 
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